Nuclear collisions at high energies offer a unique opportunity 1n the laboratory for probing the properties of nuclear matter at high densities, p, and temperatures, T. Experimental evidence for preferential sidewards insures local thermal equilibration, the prerequisite for hydrodynamics.
Thus far only light nuclear beams (A < 40) were available experimentally, and indeed evidence for nonequilibrium dynamics has been observed in 11 . . fl' 1 1' 12 co 1s1ons o 1ght, equa mass nuc e1 • In the near future, beams up to uranium will be available, for which such nonequilibrium, finite particle effects are expected to be much less important.
Assuming then that fluid dynamics is valid at least for not too peripheral collisions of heavy nuclei, the important question is how sensitive are the predicted observables to the nuclear matter equation of state, At present, the combined measurement of P(E) and S(E) via detailed jet analysis and composition analysis prom~ses ~n fact the best prospects for determining W(P,T) ultimately from nuclear collision dataf 1 , 22
. 2 9 10 We start with the Rankine-Hugoniot equat~on ' ' ,
(1) since shock formation is the primary mechanism for compression and entropy production in hydrodynamics at these energies. Furthermore, the maximum densities and temperatures achieved in full 3D hydrodynamical calculations (1) is solved to obtain P(E) and T(E) in the compressed region. However, we observe that with eqs. (1,2) the total pressure P(E} in the shock is given simply by
Eq. (3) shows that the only source of sensitivity of P(E) to W(P,T) occurs through the dependence of P(E) on W. Unfortunately, the higher the compression achieved, the weaker is the dependence of P(E) on W!
To illustrate this weak dependence on W, consider first the case when there is no compression energy (We = 0) and P = PT, where (
For a = 2/3, eq. (4) corresponds to the nonrelativistic ideal or Fermi gas equation of state. Regardless of the form of WT(p,T), WT is constrained by eq. (2) to be (5) With eqs. (4, 5) , eq. (1) yields
and 1 (
where the approximate forms hold for E ~ 1 GeV/nucleon. It is instructive to consider three cases, a= 1/3, 2/3, 1, corresponding to soft, normal, and stiff thermal equations of state. For a fixed density P and E, P(E)
varies by a factor of three ~n this range of a, However, eq. (1) only allows a specific P = p(E), eq. (6) for a given a and E. ForE~ 1
GeV/nucleon, P(E)/P ~ 7, 4, 3 P for a= 1/3, 2/3, 1, respectively. 
where
is the incompressibility modulus. For a given W (p), the pressure due to compression is just P (p) = p 2 dW /dp. We assume c c c the thermal pressure is given by eq. (4). Eq. (1) can then be solved analytically for p(E) and P(E). In order to compare the various cases, we plot the ratio, P(E)/PFG(E), where the Fermi gas pressure is given by eq. (7) with a = 2/3.
In higher energies (E > 1 GeV/nucleon), PT > Pc (see Fig. 2 ) and there is very little sensitivity to P • On the other hand, at these higher energies, the c sensitivity to PT increases, but again only to ~25% when a 1s varied from 1/3 to 1. Therefore, at high energies E > 1 GeV/nucleon, rather high precision measurement of P(E) (via jet analysis 5 ) must be made in order to distinguish between various WT(p,T). We emphasize that the insensitivity of P(E) to W is not due to a too restrictive choice of functional forms of W(p,T). As seen 1n Fig. 2 , the ratio of Pc/PT varies by a factor of 10 as We and WT are varied. However, the sum, P = Pc + PT, which 1s the driving force of hydrodynamics, varied by only 30% above a few hundred MeV/nucleon! Baryon and energy-momentum conservation, eq. (3), are such strong constraints on P that the details of exactly how the energy is partitioned into compression and thermal parts lead to ~30% corrections only. 
Therefore, we set C = 15.5 so that eq. (9) coincides with eq. (10) when a = 2/3 and E/~ << 1. We note that the exact Fermi gas entropy is somewhat less than eq. (10) as seen in Fig. 3b . However, for our purposes eq. (9) will suffice to illustrate the sensitivity of S(E) to W(p,T).
In significantly less sensitivity to W at these energies than around E ~ c 100 MeV/nuc leon.
As with P(E)/PFG(E), S(E)/SFG(E) is most sensitive to We
Knowing the accuracy (~10%) in measurements of P(E) and S(E) that are necessary in order to map out a "normal" We (p), we confront finally the question of whether such precision measurements are realistic at this time.
Up to now we have purposely considered the most optimistic scenario 1n which P(E) and S(E) follow from eq. (1). There are, however, several obvious complications. First, hydrodynamics may apply only to a fraction of the interaction zone, where multiple collisions lead to rapid, local thermal equilibrium. 11 Finite number and nonequilibrium effects must be subtracted in determining P(E) and S(E) from data. An important step 1n this direction will be to scatter the heaviest nuclei, U + U, to reduce such effects. Second, the jetting phenomena predicted 1n hydrodynamics 4 • 5 must be firmly established if P(E) 1s ever to be determined experimentally. 
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The ratio of the compression to thermal pressures, Pc/PT as a function of energy corresponding to W(p,T) used in Fig. 1 respectively.
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